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BONE RESORPTION INHIBTORS 
ACTIVATING FACTOR OF LEUKOCYTES 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention is concerned to a bone resorption 
inhibitor consisted of a leukocyte activating protein factor 
or a substance originating therein. A screening method against 
therapeutic for hypercalcemia, osteoporosis. 

Description of the Prior Art 

A leukocyte activating protein factor (hereinafter referred 
to LECT2 [Leukocyte-derived chemotaxinm 2]) has been found as 
a neutrophil chemotactic factor (Laid-open Patent publication 
No. Hei8"140683) . Gene of human and bovine LECT2s have been 
cloned and their sequences have also been determined (S. Yamagoe 
et al . , Immunol . Lett . 52^, 9-13, 1996^ S . Yamagoe et al . , Biochem. 
Biophys . Acta, 1396, 105-113,, 1998). mRNA of human LECT2 codes 
151 amino acids containing 18 amino acids sequence for its 
signal peptide. Amino acid sequences of ovine and human LECT2s 
show the higher homology to min-1 gene product derived from 
chicken. The. min-1 product is contained in promyelocytes in 
the bone marrow and relates to generating control of oncogne 
myb, although its biological function has not been determined. 

Action of LECT2, which was found as a chemotactic factor, 
is thought to use for diagnosis, therapy and follow up the 
diseases such as cancer, because increase of tumoricidal 
activity and production of interleukins from leukocytes due to 
activation of neutrophils with LECT2 . Now, it is known that 
LECT2 only acts on neutrophils, action on bone metabolism has 
not been reported (Protein, Nucleic Acid and Enzyme- 
Tanpakushitu-Kakusan-Koso 4_2, 1086, 1997). 

On the other hand, Fujio Suzuki et al. (Y. Hiraki et al., 
J. biol. Chem, 271 , 22657-22662, 1996) isolated 
Chondromodulin-II , which is approximately 16 kDa protein from 
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chondrocytes of fetal bovine. It is disclosed that 
Chondromodulin-II shows a promotion for proliferating 
chondorocytges and its differentiation (Laid open Patent 
publication No. H5-255398) and that chondromodulin has a 
promotion for proliferating osteoclast and has an act for 
activating osteoclast (Laid-open Patent Publication No. 
H8-27020) . Recently, according to study on homology, it was 
found that Chondromodulin-II is the same as that of LECT2 . 

Osteoclasts, which are polynuclear large cells, act an 
adsorpting bone in bone tissues, thereby taking important part 
in re-modeling bone. Precursor cells will be derived from stem 
cells, and translocated on bone surface through circulated 
blood thereby being differentiated to osteoclast. On the other 
hand, osteoblast are differentiated from precursor cell, which 
belongs to stroma forming cells such as immature mesenchymal 
cells, fibroblasts and interstitial cell, and are derived from 
precursor of different cell line from those of osteoclasts. 
Bone forms by remodeling according to formation and resorption 
of bone repeatedly. Organizationally, remodeling of bone is 
carried out by resorpting, and, then, re-synthesizing bone from 
osteoblast, under reasonable balance. With aging, the balance 
change is occurred due to imbalance conditions of the metabolism, 
the weight of bone is decreased. With the continuation of this 
condition for long time, bone tissues get weak and cause 
osteoporosis, destruction of bone or pain in lumbars. 

As agents against resorption of bone estrogen, calcitonin, 
bisphosphate and the like have been used, however side effects 
are also reported. 

Accordingly, highly effective for inhibiting resorption of 
bone due to osteoclast and highly salty agents have been 
desired . 

SUMMARY OF THE INVENTION 



According to hard study, the inventors found the bone 
resorption inhibitor on osteoclasts, and eminently succeeded 
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the invention. 

An object of the present invention is to provide a novel 
bone resorption inhibitor. 

Another object of the present invention is to provide the 
bone resorption inhibitor containing effective amount of 
substance derived from LECT2 or LECT2 derived substances. 

Further object of the present invention is to provide the 
bone resorption inhibitor containing LECT2 or LECT2-derived 
substances involving sequences of amino acid number 1 to 151 
or 19 to 151. 

Still another object of the present invention is to provide 
the bone resorption inhibitor containing leukocyte activating 
protein factor or leukocyte activating protein factor-derived 
substances. 

Still further object of the present invention is to provide 
screening methods for bone resorption inhibitors derived 
substances containing leukocyte activating protein factor or 
leukocyte activating protein factor-derived substances. 

Still further object of the present invention is to provide 
the bone resorption inhibitors showing the inhibitory activity 
by more than 80% at a concentration of 10 ^ig/ml in the screening 
methods pit formation mentioned above for bone resorption 
inhibitors in the candidate substances. 

Still further object of the present invention is also 
concerned use of leukocyte activating protein factor or 
leukocyte activating protein factor-derived substances in the 
production of bone resorption inhibitors. 

Still further object of the present invention is also 
concerned methods for treatment in animals with bone resorption 
inhibitors derived substances containing leukocyte activating 
protein factor or leukocyte activating protein factor-derived 
substances . 

Amain feature of the present invention is to find that LECT2 
or LECT2-derived substances posses bone resorption inhibiting 
activity. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 shows results in the inhibition of bone resorption 
in unf ractionated bone tissue cells with human LECT2 
(hereinafter referred to as hLECT2) by the pit formation assay. 
Horizontal axis shows concentration of hLECT2 and vertical axis 
shows pit number /ivory slice. hLECT2 showed complete inhibitory 
activity (100%) at a concentration of 10 |ag/ml. 

Figure 2 shows results in the inhibition of bone resorption 
in purified osteoclast cells with hLECT2 by the pit formation 
assay. As well as results in the assay using unf ractionated 
bone tissue cells; hLECT2 showed completely inhibitory activity 
(100%) at a concentration of 10 fig/ml using purified osteoclast 
cells . 

DESCRIPTION OF THE PREFERRED 
EMBODYMENT 

LECT2 in the invention can be purified as follows . 
Purification of LECT2 , 

LECT2 in culture fluid of cells such as leukemic cells was 
concentrated with CM-Sepharose CL-6B (Pharmacia Biotech, 
Uppsala, Sweden) and DEAE-Sepharose (Pharmacia Biotech), 
CM-Sepharose CL-6B, hydroxylapatite and a reverse-phase column 
(Vydac C4 column 304-2151, 6 x x 250 mm) on HPLC. For example, 
leukocyte activating protein factor can also be purified from 
the culture fluid of SKW-3 leukemic cells stimulated with PHA 
for release of leukocyte activating protein factor into the 
fluid. 

LECT2 or LECT2-derived substances can also be purified by 
a gene technology (Laid-open Patent publication No. Hei 
8-140683, Hei 10-146189) . For example, transformant cells may 
be produced with pMAL-TM-C or pGEX-3X as a vector . As host cells 
bacteria such as E. coil, yeast and animal cells may be used. 



The animal cells, such as Chinese hamster CHO cells, monkey CVI 
cells, monkey CVI/293 cells, monkey COS cells, mouse fibroblast 
cells, mouse C127 cells, mouse 3T3 cells, mouse L-929 cells, 
human HeLa cells and human SKW-3 cells, which can express the 
recombinant plasmid encoding human LECT2, may be exemplified. 

As regarding yeast, those established in a commercial 
production process , such as bread yeast , are convenient . In view 
of the industrial process, yeast-secreting line may be the most 
beneficially used . 

Culture of these cells, purification of the protein in the 
invention from culture fluid, preparation of recombinant 
plasmid, and transformant cells, and usual purification of the 
protein from the transformant cells, can be used in a well-known 
manner . 

LECT2-derived substances have inhibitory activity showing 
bone resorption, indicating the substance, is not specifically 
limited. The substances showing inhibitory activity of bone 
resorption are also involved in mutations such as deletion, 
replace, addition, and/or insertion on one or several sites in 
the amino acid (Ulmer, K.M., Science, 219 , 666, 1983) of LECT2 . 
Further, LECT2-derived substances are also involved in chimera 
protein, fusion protein, partial deletion protein, partial 
modified and chemically modified protein. Further, peptide or 
low molecular weight molecules preferred according to the 
primary-, secondary-, tertiary- and 3D-structures of LECT2 or 
LECT2-derived substances is also involved in the substances 
(Laid-open Patent Publication Nos . H5-255398 and H8-140683, 
WO/16177) {Li et al., Bioorganic & Medical Chemistry, £, 
1421-1427, 1996) (S. Yamagoe et al. B.B.R.C. 237, 116-120, 1997: 
Monoclonal antibody to a recombinant LECT2) . Source of LECT2 
or LECT2-derived substances is not restricted in species of 
animal if they have bone resorption inhibitory activity, but 
human is preferred for the antigenecity . 



In the present invention, the bone resorption inhibitory 
activity of LECT2 or LECT2-derived substances can be assayed 
for example as follows. Bone resorption inhibitory activity 
of LECT2 or LECT2-derived substances is assayed by the 
inhibition of pit formation during incubation overnight by 
osteoclast cells isolated from rabbit are placed on ivory slice 
(Takeda et al. Bone and Minearl 1/7, 347-359, 1992) (Kameda, et 
al, Nihon Ykuri Zasshi 109 , 74-84, 1997) . Substances showing 
bone resorption inhibitory activity can be selected by the 
screening using percent inhibition of pit formation. For 
example, the substance showing 80% of present inhibition under 
concentration of 10|ag/ml may be selected. 

As bone diseases osteoporosis for use of substances having 
bone resorption inhibitory activity mentioned in the invention, 
hypercalcemia, hyperparathyroid and Bechet are listed. 

When use of substances having bone resorption inhibitory 
activity mentioned in the present invention, 0.005-10 mg/kg or 
0.01-3 mg/kg in preferentially with separation into 3 times in 
the dosage may be made, and the dosage can be increased or 
decreased from the recommendation according to chemical 
character, disease state and age and etc. 

Constituents of pharmaceutical compositions, in addition 
to the active agents described herein, include those generally 
known in the art for the various administration methods used. 
For example, oral forms generally include powders, tablets, 
pills, capsules, lozenges and liquids . Similarly, intravenous, 
intraperitoneal or intramuscular formulations will generally 
be dissolved or suspended in a pharmaceutically acceptable 
carrier, e.g., water, buffered water, saline and the like. 
Additionally, these compositions may include additional 
constituents which may be required to approximate physiological 
conditions, such as pH adjusting and buffering agents, tonicity 



7 



adjusting agents, wetting agents and the like. For solid 
compositions, conventional nontoxic solid carriers may be used 
which include, e.g., pharmaceutical grades of mannitol , lactose, 
starch, magnesium stearate, sodium saccharin, talcum, 
cellulose, glucose, sucrose, magnesium carbonate and the like . 



According to the present invention, it was found that LEC2 
contained the inhibitory activity against bone resorption, and 
therapeutic treatment for hypercalcemia and osteoporosis etc. 
could be presented. Further, the screening method to get bone 
resorption substance could be also presented. 

EXAMPLES 

The present invention is further explained by way of example 
as follows. 

This is an example for practical use; the invention is not 
restricted by this example. 



Example 1 



(1) Unf ractionated cells 

Infant rabbit about llOg 10 day-old was sacrificed under 
diethyl ether as anesthetics. After removal of soft tissues, 
bone from 4 legs was isolated. And then the bone was minced 
in a a-minimal essential medium (a-MEM) containing 5% fetal 
bovine serum (FBS) . The sufficiently minced bone and the medium 
was mixed with Vortex mixer to remove cells stacked on the bone. 
After 2 minutes, the unf ractionated cells in the supernatant 
were collected. 



(2) Pit assay 

Ivory slice was prepared by cutting ivory into the disk-form 
piece (6 mm in diameter) with 20-40 |im in depth, and then 
sterilized with ultrasonic treatment of 70% ethanol. After 
each ivory slice was washed with phosphate buffered saline (PBS) 
and alpha-MEM medium, it was transferred to 96-well plate with 
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200 |il of culture medium containing a-MEM and 5% FBS. After 
incubation of the plate in a CO2 incubator (5%C02 and 96%air) 
for 2 hrs at 37*^0, the culture medium was removed from the well 
completely, culture medium containing hLECT2 at a several 
concentrations and 5 x 10^ cells of unf ractionated bone cells 
were added to the well. After incubation again under the same 
conditions for 18 hours, cells attached on the ivory slice were 
completely removed with rubber polisher. Then, the slice was 
stained with acidic hematoxyline solution for few minutes at 
room temperature. Bone resorption activity in the slice was 
measured by number of pit with a microscopic observation. 

Figure 1 shows results in inhibition of bone resorption in 
unfractionated bone tissue cells with human LECT2 (hLECT2) by 
the pit formation assay. Horizontal axis shows concentration 
of hLECT2 and vertical axis shows pit number/ivory slice, 
hLECT2 showed complete inhibitory activity at a concentration 
of 10 |ig/ml. 

Example 2 

(1) Purification of osteoclast cells 

The unfractionated cells obtained in the Example 1 were 
plated into a plastic dish, which were coated with collergen 
gel (Nitta Zeratinin Cell Matrix Type I, Co., Tokyo, Japan) the 
supernatant were collected. After incubation of the plate in 
a CO2 incubator (5%C02 and 95%air) for 2 hrs at Sl^'C, the culture 
medium was removed from the well completely, the dish was washed 
with PBS three times to remove the cells on the gel. Then, the 
dish was washed with PBS containing 0.01% pronase E and 0.02% 
EDTA solution three times again. Cells without osteoclast were 
completely removed with the incubation for 5 minutes at room 
temperature in PBS containing collagenase. The remained cells 
containing attached molecules on the gel in the dish were 
collected after adding PBS containing 0.1% collagenase and 



standing for 10 minutes at room temperature to obtain cell 
suspending solution in which osteoclast was exclusively 
contained. 

(2) Pit assay 

Pit assay was preformed using the ivory slice and the culture 
medium by the same procedures as that described in the Example 
1 with exception for use of 3000 purified osteoclast cells in 
a well, instead of the unf ract ionated bone cells. Figure 2 
shows results in inhibition of bone resorption in purified 
osteoclast cells with human LECT2 (hLECT2) by the pit formation 
assay. As well as results in the assay using unf ractionated 
bone tissue cells; hLECT2 showed completely inhibitory activity 
at a concentration of 10 |ag/ml using purified osteoclast cells. 

Example 3 

(Acute toxicity) 

Substances having sequences of amino acid number 19 to 151 
of the leukocyte activating protein factor prepared by the 
well-known procedures were injected into venous of 5 ddY mice 

(body weight 20 ±1 g) at dosage O.lmg/g. 



